Cellular delivery of siRNA and antisense oligonucleotides via receptor-mediated endocytosis.
There is great potential for antisense and siRNA oligonucleotides to become mainstream therapeutic entities thanks to their high specificity and wide therapeutic target space compared with small molecules. Despite this potential, the pharmacological targets within the cells are less accessible to oligonucleotides that are hydrophilic and often charged. Oligonucleotides access their intracellular targets mainly by means of endocytosis, but only a fraction of them reach their targets, as delivery requires functional synergy of cellular uptake and intracellular trafficking. This review provides an update on the progress of receptor-targeted delivery of oligonucleotides over the last 15 years and summarizes various targeting moieties for oligonucleotide delivery and coupling strategies. To inspire new strategies that can lead to oligonucleotides in the clinic, this review highlights how oligonucleotides successfully reach their intracellular targets by means of receptor-mediated endocytosis. Understanding the mechanisms of oligonucleotide internalization has led to greater cellular uptake and superior endosomal release through the rational design of receptor-targeted delivery systems. Further improvements will again depend on a better understanding of the intracellular trafficking of oligonucleotides.